Lipopolysaccharide induces double-stranded DNA fragmentation in mouse thymus: protective effect of zinc pretreatment.
Intraperitoneal injection of female NAW/W1 mice with 5 mg of Salmonella typhimurium lipopolysaccharide/kg results in decreased body and thymus weight. Reduced thymic weight is accompanied by fragmentation of DNA into multimers of about 200 bp size. This effect is consistent with the induction of intranucleosomal cleavage of double-stranded DNA in thymus. Maximal fragmentation of DNA occurs between 18 and 24 h after treatment; by 48 h post lipopolysaccharide treatment, there is little evidence of thymic DNA fragmentation. Pretreatment of mice with Zn protects against lipopolysaccharide-induced DNA fragmentation. This effect is maximal at about 72 h after Zn treatment (24 h after lipopolysaccharide treatment) and persists until about 96 h after Zn treatment. At 72 h after pretreatment, the antagonism of thymic DNA fragmentation by Zn is dose-dependent. To examine the role of the acute phase inflammatory response elicited by lipopolysaccharide treatment in the production of changes in thymic weight and DNA integrity, the effects of treatment with casein, a well-characterized inducer of the acute phase inflammatory response in mice, were examined. In contrast to the effect of lipopolysaccharide, casein treatment did not produce a similar pattern of DNA fragmentation in thymus. Taken together, these data suggest that lipopolysaccharide induces DNA fragmentation in thymus by a mechanism which does not occur during the pathophysiological changes which accompany the casein-induced acute phase response. Further, the antagonism by Zn of lipopolysaccharide-induced fragmentation of thymic DNA is consistent with earlier findings that Zn can prevent dexamethasone-induced DNA fragmentation in vitro.